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TRAINING WITH MINE-RESCUE 
BREATHING APPARATUS. 


By James W. Patt. 


INTRODUCTION. 


The Bureau of Mines, in its endeavor to aid in decreasing loss of 
life and property in mining operations, is demonstrating the use of 
mine-rescue breathing apparatus and is training miners to use 
such apparatus under the conditions following a mine disaster. In 
a previous publication of the bureau, Miners’ Circular 4, ‘“The Use 
and Care of Mine-Rescue Breathing Apparatus,” the author of this 
report discussed the construction of different types of breathing appa- 
ratus, the precautions to be observed in using such apparatus, and 
the general course of training recommended by the bureau.* Because 
of the great interest that has been taken in the work of mine-rescue 
and first-aid corps and in the establishment of mine-rescue stations, 
the bureau is issuing this report in order to present in detail the 
methods of training that it recommends, and to point out the neces- 
sity of maintaining the efficiency of mine-rescue corps by frequent 
training. 

Systematic training is essential to insure the safe use of any type 
of breathing apparatus. The quantity and the quality of the air 
-supplied by some types of these apparatus have certain limitations, 
and the wearer of an apparatus must be familiar with its construc- 
tion and its operation before he undertakes to wear it under the 
conditions of rescue and recovery work in mines. 

There is some difference of opinion among persons who have worn 
breathing apparatus in actual mine-rescue work as to the length 
of time a man should be required to receive training with the appara- 
tus before he is to be considered as qualified to engage in mine- 
rescue or recovery work. All, however, admit that it is necessary 
for a man to take regular training at stated intervals in order to keep 
in proper condition for wearing the apparatus in cases of emergency. 
Whether the duration of the intervals be two weeks or three months, 


@ Paul, J.W.,The use and care of mine-rescue breathing apparatus: Miners’ Circular 4, Bureau of 
Mines, 1911, 24 pp. 
64323°—12 5 
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6 TRAINING WITH MINE-RESCUE BREATHING APPARATUS. 


some system of regular practice should be adopted. The Bureau of 
Mines requires each of the miners it employs at its mine-safety cars 
and stations to take two hours’ practice in vitiated air once each 
week. 

At mining camps or mines where rescue stations are established, 
the regular mine-rescue corps should be required, after completing 
their preliminary training, to undergo practice at frequent intervals. 
In localities where rescue stations and apparatus are not available, 
it is of course impracticable for persons who have received prepara- 
tory training to keep up regular practice. Such persons, however, 
are very valuable in time of a disastrous explosion, since their train- 
ing and instruction in the use of the apparatus enables them to be of 
great assistance to a crew of rescuers who may arrive with breathing 
apparatus. 

The author can attest to most efficient service having been rendered 
by miners who had received the training and instruction outlined i in 
the course given by the Bureau of Mines. 

The purpose of this course of instruction and training is to famil- 
iarize miners with thé construction, principles of operation, manner 
of charging, and proper care of the apparatus, and its use in gases 
that are not breathable, in order that these miners may be available 
for service in time of mine explosions or fires to cooperate or assist 
in rescue operations. The bureau recommends, however, that per- 
sons who have taken the course of training should supplement it by 
regular practice, lasting two hours, at least once every three months, 
and more frequently, say once each week, if they belong to an organ- 
ized rescue crew attached to a station. 


THE BUREAU’S SCHEDULE OF TRAINING.2 


Until conditions warrant, or a further study into the subject of 
training justifies a revision of the schedule, the following outline will ’ 
be followed by the instructors of the bureau: 


PHYSICIAN’S EXAMINATION. 


A person presenting himself for training is requested to present a 
written statement from a physician to the effect that he has been 
examined and is in condition to undergo mine-rescue training. In 
the absence of such a statement from a physician, the applicant is 
started in the course of training, and if he completes the requirements 
without undue fatigue as evidenced by his pulse, respiration, and 
general appearance, he is certified as being entitled to a certificate 
setting forth the work that he accomplished. If in the course of the 
training he shows evidence of being unsuited for mine-rescue work, 
he is so advised and his training ceases. 


a Revised Oct. 1, 1912. 
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TRAINING WITH MINE-RESCUE BREATHING APPARATUS. 7 
SUPPLIES. 


The course of training in the use of breathing apparatus for mine- 
rescue work as outlined contemplates the use of the following list of 
supplies: 


Schedules ‘“B'’and ““C"".{) reBencrator chargo. 
‘ 2} hours’ supply of oxygen. 


Schedule “‘D’’........ (} regenerator charge. 
2 hours’ supply of oxygen. 

Schedule “E’’.........f1 regenerator charge. 
{5 hours’ supply of oxygen. 

Schedule “F’’......... {) regenerator charge. 
2 hours’ supply of oxygen. 


8} hours’ supply of oxygen, approximately 45 cubic 


; regenerator charges. 
feet. 


The regenerator charge used in Schedule ‘‘B” may also be used 
for Schedule ‘‘C” without apparent discomfort to the wearer of the 
apparatus. 

Upon completing each schedule, the person being trained shall 
clean his apparatus and put it in order for emergency use. 


OUTLINE OF COURSE. 
FIRST DAY. 


Instruction in construction of breathing apparatus, wearing appa- 


ratus one hour without oxygen, and performing work as per Schedule 
gy Wings 


SECOND DAY. 


Instruction on pump and charging and care of apparatus, wearing 


apparatus one hour with oxygen in fumes, and performing work as 
per Schedule ‘‘B.” 


THIRD DAY. 


Instructions in testing and repair of apparatus and pump, wearing 
apparatus one and one-half hours in fumes and smoke, and performing 
work as per Schedule ‘‘C.”’ 


FOURTH DAY. 


Wearing apparatus two hours in fumes and smoke, performing 
work as per Schedule ‘‘D,” and instruction in construction and use 
of reviving devices. 

FIFTH DAY. 


Wearing apparatus two hours in a mine, as per Schedule ‘‘E,” 
and rescue organization. 
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SIXTH DAY. 


Rescue organization, rescue work, etc., and wearing apparatus two 
hours in mine as per Schedule ‘‘F.” 


SCHEDULE ‘‘A’’—WITHOUT OXYGEN BEING USED. 


1. Make 12 circuits about smoke room (or car). Go over steps 
and platform on demonstration end of car in lieu of an overcast. 

2. Operate weight machine 50 times or lift 40-pound sand bag to 
a height of 4 feet 25 times. 

3. Walk a distance of about 1 mile. 

4. Remove and replace oxygen bottle and regenerating cartridge 
while apparatus is on the back, if using Draeger 1910 apparatus.¢ 

5. Crawl a distance of 36 feet. 

6. Remove and replace oxygen bottle and regenerating cartridge 
while kneeling, if using Draeger 1910 apparatus. 

7. Make circuits about smoke room (or car) until hour is con- 
sumed. 

SCHEDULE ‘‘B’’—WITH OXYGEN, IN FUMES. 


Duplicate Schedule ‘‘A,” but work should be performed in fumes, 
if possible. In case no smoke room or gallery is available, the work 
may be performed in the open air, or within a mine. 


SCHEDULE ‘'c’’—WITH OXYGEN, IN FUMES AND SMOKE. 


1. Walk 10 laps in smoke room. (or in car). 

2. Carry three props over overcast or an obstruction and wedge 
them up under a collar. 

3. Carry brattice cloth over overcast or an obstruction and stretch 
it up at a place designated. 

4. Load 10 bricks in a gunny sack and carry over overcast or an 
obstruction; return and deposit where found. 

5. Saw two pieces off a prop. 

6. Remove and replace oxygen bottle and regenerating cartridge 
with apparatus on back, if using Draeger 1910 apparatus. (See 
note under Schedule ‘‘A,”’ 4.) 

7. Take down brattice and return to point where originally found. 

8. Carry dummy (150 pounds), in arms or on back (one man), 
over overcast or an obstruction and leave at point found. 

9. Remove and replace oxygen bottle and regenerating cartridge 
while kneeling, if using Draeger 1910 apparatus. (See note under 
Schedule ‘ A,” 4.) 


@ It is not recommended that this be done by the person wearing the apparatus in actual mine-rescue 
or recovery work, except in extreme emergency. 
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10. Take down props and return to point where originally found. 

11. Crawl 40 feet through tunnel. 

12. Alternately pull weight machine 50 times, or lift sand bag 
25 times, and make circuits around room until hour and a half is com- 
pleted. (The weight to be pulled or lifted shall be 40 pounds, and the 
height raised shall be noted in records.) 


SCHEDULE “D’’—WITH OXYGEN, TWO HOURS IN FUMES AND SMOKE. 


1. Walk 20 laps in room (or car). 

2. Carry six props over overcast or an obstruction and wedge up 
under a collar. 

3. Carry brattice cloth over overcast or an obstruction and hang 
up at a place designated. 

4. Remove and replace oxygen bottle and regenerating cartridge 
while kneeling, if using Draeger 1910 apparatus. (See note under 
Schedule “ A,’’ 4.) 

. 5. Carry a dummy, on stretcher, over overcast or an obstruction 
and leave at place found. 

6. Carry 150 bricks, in lots of 10, in gunny sack over overcast or an 
obstruction and build a dry wall. 

7. Take down props and brattice cloth and return to places where 
originally found. 

8. Remove and replace oxygen bottle and regenerating cartridge 
with apparatus on back, if using Draeger 1910 apparatus. (See note 
under Schedule ‘ A,”’ 4.) 

9. Crawl through tunnel four times. This tunnel may be con- 
structed of boards, which can be found at almost any mine. Dimen- 
sions to be: 19 inches high, 17 inches wide, and 16 feet long. 

10. Lay and connect four pieces of 2-inch pipe. 

11. Pull weight machine 50 times, or lift sand bag 25 times. 

12. Disconnect pipe and return to place where originally found. 

13. Alternately walk 5 laps in a room and crawl once through a 
tunnel until two hours are completed. 


SCHEDULE “&’’—MINE WORK, TWO HOURS WITH OXYGEN. 


Load coal into car, carry props, drag rails, stack ties, put up timber, 
or chop ends off props. 

If impracticable to enter mine, the miner should shovel ashes, 
drag rails or timber, or wheel brick, stone, or coal (100 pounds) a 
distance of 600 feet, and perform such additional labor as will be 
equal to that stated in the preceding paragraph. 


SCHEDULE ‘“F’’—MINE WORK, TWO HOURS WITH OXYGEN. 


Immediately upon arriving at the entrance to mine have squads 
organized exactly as would be done in case the corps were responding 
to an emergency call. As soon as the point has been reached that 
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has been chosen as the base of operations, the first squad should test 
out the apparatus thoroughly. These tests should consist of the water- 
gage and liter-bag readings, and the circulation test to detect leaks. 
All connections should be examined and tightened, especially the 
tube connections and cap on the bottom of the Draeger cooler. The 
second squad should get brattice, air-lock doors, and a life line in 
readiness for entrance of first squad to the danger zone, and arrange 
for relieving the first squad when necessary. Several men who are 
supposed to have received injuries, or are unconscious. as a result of 
an explosion, should be rescued. These ‘‘ victims” should be taken, on 
a stretcher, over falls and cars, and through trapdoors and air locks, 
and the bearers should carry the stretcher for, say 100 feet, while 
crawling on hands and knees. Similar conditions are often met in 
mine disasters and considerable practice is desirable. The life line 
should be utilized in the mine practice, with a prearranged code of 
signals which should be in writing and furnished each member of 


the crew. . 
COOPERATIVE TRAINING. 


At a number of mines and schools of mines in the United States 
breathing apparatus is used for training purposes. For the purpose 
of cooperating with these and with a view of extending the list of 
available miners who might be of service to the bureau at times of 
disasters, opportunity has been made whereby certain training sta- 
tions may be listed on the cooperative basis, and provision made for 
the issuance of training certificates to persons who may have taken 
training. The plan of cooperation was announced in a circular 
issued by the director, Dr. Holmes, under date of April 29, 1911, 


which reads: 

In the investigative work of this bureau it becomes necessary at times toemploy 
temporarily miners who have been trained in the use of breathing apparatus. - It is 
the desire to procure for such service miners whose training renders them most efficient. 

To extend the list of available miners trained in the use of breathing apparatus 
by this bureau, it is proposed to conduct supplemental training of miners trained at 
private or State stations and to issue rescue-training certificates to all who prove them- 
selves eligible. 

In this cooperative work the bureau will follow the scheme outlined below: 

1. Representatives of the bureau, upon invitation, will inquire into the facilities 
provided by mine owners, States, or organizations for furnishing instruction and train- 
ing in the use of breathing apparatus; and such stations as appear adequately equipped 
will be recorded as cooperating training stations. 

2. Men training in the use of breathing apparatus at such stations will, upon applica- 
tion, be invited to appear at Government rescue stations or cars for examination for 
the receipt of a Bureau of Mines certificate of training; or will be examined by 
Government engineers or foremen at private stations when such procedure is prac- 
ticable. 

3. Those persons who pass the examination will be certified to this bureau for 
record and the issuance of a certificate. Applications for record as cooperating train- 
ing stations, or for supplemental training fora Bureau of Mines certificate, should be 
made to the Bureau of Mines, Pittsburgh, Pa. 
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To meet the provision of the above announcement in dealing with 
applications for listing as cooperative stations a form was prepared 
which called for detailed information as to the facilities and equip- 
ment at such stations. It reads as follows: 


UNITED STATES BUREAU OF MINES COOPERATIVE-TRAINING STATION. 


Atiai2: cok dca he a set wesc te astates Establishedisc: 3222555 c2ssessencssesse Pa a 
Operated Dye sts s.2c cated csees eas sangscacssa here Aseawteecieenes occas aesesbs 
(Name of company or institution.) 
WAMSiOPIOrOMaN saw656 16 wince opie Soule saekia s sealde adele aodeucles soaeceeceaes aes 
Foreman holds Bureau of Mines certificate No........--- diféd) sserscscncuosreatase 
Number of assistants........--. Number of rescue or training cars operating in con- 
nection, with brief description of equipment-.-..........-----...-..-2--.--+-----2--+ 
How many rescue apparatus employed......-..-.-. Make and type of apparatus 
Remsrks:- sec02cbrees Sepia sce e5 sls ose ceebbcda Osean Biabadexusadaaetsusaew ess ass 


Instructions were issued for the guidance of the foreman of sta- 
tions and cars of the bureau in passing upon applications for training 
certificates by persons who had received training at stations other 
than those under the direction of the bureau. These instructions with 
form of application follow: 


CREDIT FOR WORK DONE WITH BREATHING APPARATUS. 


To apply in issuing certificates of mine-rescue training by the Bureau of Mines. 


Persons who have received instruction and training in the use of breathing apparatus 
at a station not conducted by the Bureau of Mines will be given certain credits in the 
issuance of certificates of mine-rescue training as follows: 

1. The foreman of the station or car will have each candidate submit a statement 
of the training and instruction he has received, giving the name of the station and per- 
son under whom he received his training, and the number of hours the apparatus was 
worn in smoke or fumes, which statement shall be certified by the official who con- 
ducted the training work. 

2. The applicant will be questioned concerning the construction, charging, care, 
and proper use of the apparatus. 

8. The applicant will be required to recharge the apparatus, put it on, and show his 
familiarity with it. 

4. The applicant will be required to conduct tests of the apparatus to determine 
the pressure and vacuum in the tube and the volume of oxygen passing through the 
reducing valve. 

5. In the presence of the foreman, the applicant will be required to wear a breath- 
ing apparatus in smoke or fumes for two hours while performing a schedule of work, 
such as carrying props, brick, or sand, sawing props, etc. This training may be con- 
ducted at the private station where the applicant received his training or at a station 
or car of the Bureau of Mines. 

6. Before recommending the applicant for a certificate of mine-rescue training, he 
should have at least 10 hours’ training in wearing the apparatus, and should have worn 
the apparatus in unbreathable air for at least two periods of two hours each. 
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APPLICATION FOR CERTIFICATE OF MINE-RESCUE TRAINING. 


I hereby make application for a certificate of mine-rescue training issued by the 
Bureau of Mines, and submit below a record of the instruction, training, and experi- 
ence I have received. 


NaMe ss csceotccedss Addreda.wicesisss secs cess se Occupations sc.35%02620555 
Employed by...........-------2------ AgGwicastsneses Nationality............-- 
Name of training station..............-.. LOCAtHON: sicnnecteces one Krergcede a cetse } 
Operitéed«DYssccc2.2 Sos. see Secseeeeet Type of apparatus used............---... 
Nature of atmosphere in which training was given.........-....-..-------2----0005 
Total number of hours apparatus was worn in smoke or fumes. ...............------ 


Number of times apparatus was worn in smoke or fumes for the full period of two 


Experience of applicant in wearing the apparatus in mines after explosions or during 
mine fires (give dates and names of mines): 
nese (Signature of applicant.) 
I hereby certify that I am in charge of the instruction and training work at the 
station named, and that the above statements are true. 


On the....day of.............-. , 191.., I examined the above applicant in ac- 
cordance with the schedule of “Credit for work done with breathing apparatus,’’ and. 
found that he had...... been duly informed concerning the use of the apparatus. 

I gave him instructions and training work at...........-...-..-- as outlined on 
the attached schedule of training work, and I recommend that he be given a certificate 
of mine-rescue training. ‘ 


Station or car... .......cceseeeee F : e 
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TRAINING WITH MINE-RESCUE BREATHING APPARATUS. 13 
RECORD OF TRAINING. 


The form used for recording the training work performed by each 


person is shown below. This is filled out in duplicate, one copy for 
retention as a record of the training station, the other for the files 


of the engineer in charge of training. 
Mine-rescue training record. 
Di Cat NG, dédectecsace t Mi 7 N 
SiationiNG cs cae BOS ec ncsceead iner’s MAME .........cceceeees Oreos 
De NAATOSS 22 cretoGis Sac cin cids AIRER Mines eke eaessenclieres Occupation .......... 
S. HMpPloyer' sass schoceseinceeeecaenssebscassssicmessossceeseatoecessasceeess 
4. Chest: Normal ....... Contracted ....... Expanded .....-. Expansion ......- 
B: Ae cesiens Weight ........ Height .....-... Where borm).<..52 ccc siascicicece'es 
6. Howlongin U.S..........- Can he read and speak English ...... Married ...... 
7. How long has he been engaged in mining .......... Coal or metal mines .......-. 
8. Pulse wad respiration: While standing P ... R ...; after hopping 20 ft. P ... R .-. 
9. Date on which apparatus was explained ............ Time occupied ........... 
10. Date on which miner charged and set up apparatus ........ Time occupied .....-. 
11. Type of apparatus used in training .................2..-2---...--. Number .... 
12. Month in which training was given........|...-|....|..--|..--|-..-]--.- re ee 
13. Dates on which training was given........|....|....|....|.-..|----].--- is wieta eve 
14. Schedule of training used . ........... 0.050 cecessfeiec[oces|ocecfesac|oncs[eoss wei lelere 
15. Time occupied in wearing g acd neues, do | sesalewes| sexteooael anc Lda celsius 
16. Trained in SO, smoke, or fresh air, gases 
BNC EINE. wcemccniatsais isiciaw otieizoraselararciares| esaleeesieaenalyanaliea Pe ee ee 
17. Trained in car, smoke room, or elsewhere... .|....|....|...-|..-.|---- wince le Reece 
18. Temperature of air..........-....-.-2-022./.--- Pee eee) Peers ee aca|See8 |e 
19. Distance walked (miles or fractions). ......)....|..--|....]..--|---- See] eres eer 
20. Distance crawled (feet).................---{..--]..--|----[.--- wtoeleerSlecseleess 
21. Number of trips over overcast or obstruc- 
HON <3 ejsectceeance Sous ems sisadactcecssl as Seqoceeleeealnens ecdietel| Wiarspc | tS sl eeace 
22. Height ascended (feet)........-........---]----]..--]----[---- seed IS SSS [Ses ol oma’ 
23. nie BONN OF arte cog ons Cunled (Feet) Eweelscaclesealtees nieverdfscsta'e eens aes 
ork machine operated \,. 
24. --- pounds /0"F bag lifted .... ot \times. See eee ees Rees weee|eeee[eeee oe 
25. Size of prop used.........-...-- isa fenirenia ated seseleweal sats dba ee tel Bade Bene 
26. Sawed end off how many props. .........-|....|...-|-..-|-..-|--.-)----/---- bal 
27. Number of timbers set up...............--|.---|..--)----{---- Saws aoediosee — 
28. Pulse just before taking off apparatus......|....|....)...-/...- ewhalesealoass bsae 
29. Oxygen remaining when taken off.........|....|....]...-].... sad) Sescleers eater 
30. Dizzy (1), tired (2), exhausted (3), head- 
ache (4) sec sed mieigse cds eceesiceceoewtedslecasl shSeleeec|eaed BPA ees ene aNor 
380A. Other work performed. . Pee) (erese| eee, (aera 
SE. Percentage: oc.¢ <.2ccade chances badens outed coud] ccc vis susliccd adesal cask faces oot 
32. Total time wearing the apparatus................-..... OUTS siesrstece Minutes 
33. Has the miner full confidence in the apparatus.............2...2205 00 cece eee eee 
34. Would he make a good mine-rescue man........--..--.----2-2--2228 cece eee eee 
35. Is he entitled to a certificate..............- 2-22. e ccna cece cece eee | cece cccee 
BOs RAGS rs sot a Aarorottiorainss aera athe ie eerecueseeneaabarusbeeaseenNs, Tokicdaesees 
Date cotccceacsceeanresrisrs AQ ni Cae heisisine soe seus orccens soe eSaae beau « ; 
Foreman 
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Daily record of training. 


For convenience in recording the work done by a squad of men 
at a station or car the following form has been devised: 


Daily record of training given at.................--. safety station................ 
CAPINOS 52.4252 53 

Cooperative or private station..............--.--- , with breathing apparatus (a 
record to be made of each person wearing the apparatus). 

Year 19.., month.............. WOBYaes twtteg se ces Temperature outside. .......- 
PIMC =.0\52:2 Ss5ie'8Se 525 

Hours during which training was given abe Satioeanss O85 ; regenerators used........- ; 
cubic feet oxygen used, .......-.. ; caustic soda used........... 


Number assigned to person trained........ oe clteny| sows secslastes Rorehimoctvucl seem edits Leasfeenelsees Pscen 
10. Time occupied charging and testing 

his ‘apparatus... 525223506250 f0 5650005 Bere 
11. Nemeats 5 rpebege USER jsece sscinseces er 
11A. Type of helmet, mouth or face mask.}. . 
11B. Number of the apparatus...........- oe 
11C. auate of oxygen in apparatus at 
14. Schedule of training used.............. wees 
15. Time occupied wearing apparatus... ... pore 
16. Trained in SOs, smoke, fresh air, gas..].... 
17. Trained in car, smoke room, or else- 

WHBLG. coiics ¢ CaKtas pane ses eee Saseael reenlhiad 3652 (Feea le nkelae=-lparah oon egelsae 
18. Temperature of air..........--.-..---- stngtleion [Settle sitiafttsiate dnel Soa ice.cte routed bane 
19. Distance walked (miles or fractions)...|....]....]....|.---].---/...-|----[----]-.--[---- 
20. Distance crawled (feet).........--..--. datesnoo2 foeacl| ons cfeaaclanas[esaefooea|aaees ann 


21. Number of trips over overcast.....--.- Pi backhoe baat) Beat Re ee near ee 
22. Holgi ascended (feet), Pe aayeerkesseosad stgelSont|Sacalned st |teceht see lease 
Be rccesss pounds of........ carried.(feet)..|....|---.|----}----[----[----[---+ 
és Work Preece 
opera’ 
aa.) --pounds Sand bag lifted, times 
leet. 
25. Size of prop used....-.....-.---------- iaealloastal wnat omazel cancel ads 3] ptemapase sds asso ees 


26. Sawed end off how many props......- ssaglsowatossa 
27. Number of timbers set up......-.----- Bee Cees Cee 
27A. Bushels of......-.-- loaded.......-..- eieelltetateons 
27B. Distance traveled underground. ..... Saat ee es [tress 
28. Pulse just before taking off ap) BYACUS la rerallsdaclascata 
28A. Respiration just before taking off 


PAPPATAtUS> qs505.05 cceess asewees See oma tore Pak Se 
29. Savees remaining when taken off 
muinutes.....--..- 
30. Dizzy (1), tired (2 
headache (4) eSees Eaeslosok kes 
B1, Percentage . -..c0.ssscece esta sce cecwaceloees gett erat 
The above entries were made by................---- g? Mtlessexactescethsivess< 
Gate f.tcisi25 ss Feces an Se 
The above record was transferred to training reports by......-. Bsericeiges aranee ; 
titles jns.acdas0c-s5es a5 SABE 6 Seneca dues dee meaes ’ 
Date and initials of officials authorized to inspect this report. ...........-...------- 


RATING. 


To be. eligible for the issuance of a certificate the person trained 
is required to make an average of 80 per cent. 


METHOD OF RATING. 


Each day’s work is rated upon the degree of efficiency with which 
it may be accomplished, and on line 31 the percentage, based upon 
100, is entered. Each day’s work is given definite weights, which 
are used in arriving at the average rating in line 36. The weights 
are as follows: First day, 5; second day, 10; third day, 15; fourth 
day, 20; fifth day, 25; sixth day, 25; total, 100. 
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These weights are multiplied by the percentages as shown on line 
31, respectively, the average rating being the sum of the several 
products. 

To facilitate the rapid calculation of the rating the following table 
has been prepared between 70 and 100 per cent. 


Table of percentages. 
(Weights and ratings.) 

ROD cisiee 5.00 10. 00 15. 00 20. 00 25.00 25.00 
eee 4.95 9. 90 14.85 19.80 24.75 24.75 
0655405 4.90 9. 80 14.70 19. 60 24.50 24.50 
OF 5.5 4.85 9. 70 14.55 19. 40 24.25 24.25 
Cee 4.80 9. 60 14. 40 19. 20 24.00 24.00 
WB iicess 4.75 9. 50 14. 25 19. 00 23.75 23.75 
ST eee 4.70 9.40 14.10 18.80 23. 23. 50 
Bec 4.65 9. 30 13.95 18. 60 23. 25 23. 25 
Bere 4.60 9.20 13. 80 18. 40 23.00 23.00 
) 4.55 9. 10 13. 65 18. 20 22.75 22.75 
Os ci 4.50 9. 00 13. 50 18. 00 22.50 22.50 
Bacto 4.45 8.90 18. 35 17.80 22.25 22. 25 
88: 5.35 4.40 8.80 13. 20 17. 60 22.00 22.00 
87..... 4.35 8.70 13. 05 17.40 21.75 21.75 
86..... 4.30 8. 60 12.90 17.20 21.50 21.50 
eee 25 8.50 12.75 17.00 21.25 21.25 
(eee 4.20 8.40 12.60 16. 80 21.00 21.00 
B8e 505 4.15 8.30 12. 45 16. 60 20. 75 20. 75 
Cy 4.10 8. 20 12. 30 16. 40 20. 50 20. 50 
Blisses 4.05 8.10 12.15 16. 20 20, 25 20. 25 
80..... 4.00 8.00 12.00 16.00 | 20.00 20. 00 
eee 3.95 7.90 11.85 15. 80 19. 75 19. 75 
yt eee 3.90 7.80 11.70 15. 60 19.50 19. 50 
Wsescs 3.85 7.70 11.55 15. 40 19. 25 19. 25 
1Gssc 3 3.80 7.60 11. 40 15. 20 19.00 19. 00 
10.255 3.75 7.50 11. 25 15. 00 18. 75 18. 75 
) ie 3.70 7.40 11.10 14.80 18. 50 18. 50 
1B. 2 so- 3. 65 7.30 10. 95 14.60 | 18.25 18. 25 
Weses: 3. 60 7.20 10. 80 14. 40 18. 00 18. 00 
Wists! 3.55 7.10 10. 65 14. 20 17. 75 17.75 
Vises 3.50 7.00 10. 50 14.00 17. 50 17.50 


PUBLICATIONS ON MINE ACCIDENTS AND EXPLOSIVES. 


The following Bureau of Mines publications may be obtained free 
by applying to the Director, Bureau of Mines, Washington, D. C.: 


Bu.etin 10. The use of permissible explosives, by J. J. Rutledge and Clarence 
Hall. 1912. 34 pp., 5 pls. 

Buuetin 15. Investigations of explosives used in coal mines, by Clarence Hall, 
W. O. Snelling, and S. P. Howell, with a chapter on the natural gas used at Pittsburgh, 
by G. A. Burrell, and an introduction by C. E. Munroe. 1911. 197 pp., 7 pls. 

Bu.ueTin 17. A primer on explosives for coal miners, by C. E. Munroe and Clarence 
Hall. 61 pp.,10 pls. Reprint of United States Geological Survey Bulletin 423. 

Buuuetin 20. The explosibility of coal dust, by G. S. Rice, with chapters by 
J.C. W. Frazer, Axel Larsen, Frank Haas, and Carl Scholz. 204 pp., 14 pls. Reprint 
of United States Geological Survey Bulletin 425. 

Buuetin 44. First national mine-safety demonstration, by H. M. Wilson and A. H. 
Fay, with a chapter on the explosion at the experimental mine, by G. S. Rice. 1912. 
75 pp., 7 pls. : 

Butuetin 46. An investigation of explosion-proof mine motors, by H. H. Clark. 
1912. 44 pp., 6 pls. 

TECHNICAL Paper 4. The electrical section of the Bureau of Mines, its purpose and 
equipment, by H. H. Clark. 1911. 12 pp. 

TECHNICAL Paper 6. The rate of burning of fuse as influenced by temperature and 
pressure, by W. O. Snelling and W. C. Cope. 1912. 28 pp. 
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TecunicaL Paper 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
and S. P. Howell. 1912. 19 pp. 

TECHNICAL Paper 11. The use of mice and birds for detecting carbon monoxide 
after mine fires and explosions, by G. A. Burrell. 1912. 15 pp. 

TECHNICAL Paper 13. Gas analysis as an aid in fighting mine fires, by G. A. Burrell 
and F. M. Seibert. 1912. 16 pp. 

TECHNICAL PAPER 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912. 20 pp. 

TECHNICAL Paper 18. Magazines and thaw houses for explosives, by Clarence Hall 
and S. P. Howell. 1912. 34 pp., 1 pl. 

TECHNICAL PaPER 19. The factor of safety in mine electrical installations, by H. H. 
Clark. 1912. 14 pp. 

TECHNICAL Paper 21. The prevention of mine explosions; report and recommenda- 
tions, by Victor Watteyne, Carl Meissner, and Arthur Desborough. 12 pp. Reprint 
of United States Geological Survey Bulletin 369. 

TECHNICAL Paper 23. Ignition of gas by miniature electric lamps, by H. H. Clark. 
1912. 5 pp. 

TecHNICAL Paper 24. Mine fires, a preliminary study, byG.S. Rice. 1912. 51pp. 

TecunicaL Paper 28. Ignition of gas by standard incandescent lamps, by H. H. 
Clark. 1912. 6 pp. 

Miners’ Circuuar 3. Coal-dust explosions, by G. 8. Rice. 1911. 22 pp. 

Miners’ Crrcuuar 4. The use and care of mine-rescue breathing apparatus, by 
J.W. Paul. 1911. 24 pp. 

Miners’ Crrcutar 5. Electrical accidents in mines; their causes and prevention, 
by H. H. Clark, W. D. Roberts, L. C. Isley, and H. F. Randolph. 1911. 10pp., 3 pls. 

Miners’ Crrcuuar 6. Permissible explosives tested prior to January 1, 1912, and 
precautions to be taken in their use, by Clarence Hall. 1912. 20 pp. 
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